Unsaturated aminophospholipids are preferentially retained by the fast skeletal muscle CaATPase during detergent solubilization. Evidence for a specific association between aminophospholipids and the calcium pump protein.
When fast twitch skeletal muscle vesicles (SR) and purified calcium pump protein are stripped with the nonionic detergent C12E8 (octaethylene glycol dodecyl ether), not all the membrane phospholipids are removed from the calcium pump protein. Maximal extraction produces a remnant of 6-8 mol of phospholipid/mole of calcium ATPase (CaATPase). In contrast to native SR and the prestripped purified CaATPase, the remaining phospholipid is markedly enriched in phosphatidylethanolamine (PE) and phosphatidylserine (PS) in both preparations; the remaining lipid is also enriched in phospholipid that is predominantly unsaturated. In addition, virtually all of the associated PE is plasmalogenic (96% as opposed to 63% in the native SR). The amino-specific cross-linking reagent DFDNB (1,5-difluoro-2,4-dinitrobenzene sulfonic acid) and the amino binding reagent TNBS (2,4,6-trinitrobenzene sulfonic acid) were utilized to identify the monolayer of the native preparation where these phospholipids reside, and to determine which phospholipids are closely associated with the calcium pump protein following detergent treatment. These studies demonstrate that PE and PS are closely associated with the pump protein, PE residing almost exclusively in the outer monolayer of SR, while PS resides in the inner monolayer. Nonspecific phospholipid exchange protein was shown to be capable of exchanging phospholipids from donor vesicles into those phospholipids associated with the CaATPase; stripping of lipid-exchanged vesicles with C12E8 exhibited the same specificity with regard to head-group species (i.e., PE is markedly enriched in the extracted protein associated fraction). The results suggest that specific protein-lipid interactions exist, favoring the association of plasmalogenic aminophospholipids with the calcium pump protein.